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Part21

Part21
EXPRESS EXPRESS-G Part21
EXPRESS-G LINE
1
START_POINT LINE_POINT_TO LINE_POINT_AND
_POINT _VECTOR
END_POINT ‘ DIR ‘

!

ORIENTATION
POINT VECTOR ——— O DIRECTION
XY |z MAGUN I TUDE XY |z
REAL REAL REAL
EXPRESS

SCHEMA TAI_NEWS_LETTER;

ENTITY DIRECTION;

X : REAL;

Y : REAL;

Z - OPTIONAL REAL;
END_ENTITY;

ENTITY LINE

SUPERTYPE OF (ONEOF(LINE_POINT AND_VECTOR,LINE_POINT_TO_POINT));
START_POINT : POINT;

END_ENTITY;

ENTITY LINE_POINT_AND_VECTOR
SUBTYPE OF (LINE);

DIR : VECTOR;

END_ENTITY;

ENTITY LINE_POINT TO_POINT
SUBTYPE OF (LINE);

END_POINT : POINT;
END_ENTITY;

ENTITY POINT;

X : REAL;

Y : REAL;

Z - OPTIONAL REAL;
END_ENTITY;

ENTITY VECTOR;
MAGUNITUDE : REAL;
ORIENTATION : DIRECTION;
END_ENTITY;

END_SCHEMA;

B
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EXPRESS-G EXPRESS
EXPRESS Part21
EXPRESS

Part21

150-10303-21;
HEADER;
FILE_DESCRIPTION((""),"2%);
FILE_NAME("c:/eccovc42/sample/sample.stp”, "1998-12-22T",
¢H,
("),
"ECCO RUNTIME SYSTEM BUILT-IN PREPROCESSOR V1.7.1a",
"ECCO RUNTIME SYSTEM V1.7.1a",
"");
FILE_SCHEMA((" TAI_NEWS_LETTER","[""17));
ENDSEC;

DATA;
#0=LINE_POINT_AND_VECTOR(#4, #5);
#1=LINE_POINT_TO_POINT(#2, #3);
#2=POINT(10, 20, 30);
#3=POINT(40, 50, 60);
#4=POINT(70, 80, 90);
#5=VECTOR(100, #6);
#6=DIRECTION(L, 1, 1);

ENDSEC;

END-1S0-10303-21;

Part21

Part21 EXPRESS

I
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What is coming in IFC

Richard A. See

CAD
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1Al

After 3 years of team work, the Al is about to ship the third
magjor release if the Industry Foundation Classes (IFC).
Release 2.0 will be the best one to date.  This short article
isintended to give you a perspective on the place of IFC (in
the AEC industry) and on the types of software that can
benefit from IFC Release 2.0.  This will enable you to ask
your software vendors - when will they support import and
export of IFC modd files.

3 1Al 3

R2.0

IFC

IFCR2.0

IFC

IFC = A new Standard for intelligent AEC objects --
IFC has been developed to enable sharing of intelligent
AEC project modds -- much more than the exchange of
DXF drawing files, that are uncoordinated. To redlize the
benefits, a new generation of "model based" AEC software
isrequired. Software that can understand and add to this
intelligent project model.  This new generation of software
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IFC

Richard A. See

1Al

Richard A. See - 1Al International Technical Director

will bring a number of benefits to AEC projects and
professionals that design, build and maintain those projects.
And it is important to understand: once building owners
understand what is possible with model based applications,
they will begin to demand the intelligent model behind the
drawings and documents we now deliver. It is important
to understand this so that we are able to prepare for these

new client demands.

IFC = -
IFC DXF

1Al
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IFC objects are not the only way to build such an AEC
project modd, but are the new standard for defining such
intelligent models such that they be understood between
many different software applications. Thisis because IFC
is not owned by any one vendor. Instead, a growing
number of software companies (over 50 so far) are working
together to define a single object ‘language’ that dl their
software products will understand.  Thisis not only true in
one country or region, but around the world. The IAl has
aready demonstrated software written in the US, Japan,
Germany, France and Finland -- al reading and writing
intdligent IFC models.

IFC

IFC

1Al

So what can | do with IFC now -- Many software

companies have dready implemented support for the
current version of IFC = Release 1.5. Nine of these
companies have aready delivered such software to their
customers (including NEC in Japan).
companies will ship products supporting IFC R1.5 during
1999. We are expecting dozens by the end of thisyear.

One example of an new type of application made possible
by IFC 15 is building codes checking. The Pecific
Northwest Laboratories in the US has developed software
that can check to see if a building design satisfies

Many more

requirements of the Energy Code (which limits the amount

of energy used by a building). Such code checking today,
I
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must be done manudly, by the designer. This is time
consuming and costly. Therefore, the new code check
software for IFC models will bring great cost savings.

IFC -
IFC R15
9 NEC
1
IFC R15
230
IFC
Pacific

Northwest

IFC

IFC 1.5 does not have dl of the object types found in
buildings, but it does include the most essential ones to
begin defining intelligent project models. This is mostly
true for architectural design, but there are aso objects for
HVAC, cost estimating, and facilities management. Some
example object typesin IFC RL.5 include:

Cross industry - projects, buildings, building storeys, design
grids

Architectural design - spaces, wals, doors, windows,
columns, beams, floors, roofdabs

HVAC design - HVAC equipment (al kinds)

Congruction Management - costs, work tasks (for
scheduling)

Facilities management - furniture, office equipment,
occupants

IFC 1.5

FM
R1.5
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What is coming in IFC Rel 2.0 (April 1 - IFC
R2.0 will include support for a large number of new AEC
industry processes, with many new intelligent object types.
Software supporting IFC R2.0 should be shipping before
the end of thisyear.

One example of new intelligent objects coming in IFC R2
are HVAC ducting and piping objects. HVAC designers
will be able to 1) lay out networks of ducting elements, 2)
connect them to HVAC equipment, 3) relate the air outlets
to rooms and 4) "size the system”, which will 3a) calculate
the hesting/cooling loads based on room sizes, wals,
windows, etc., 3b) caculate the required size of ducting, 3c)
calculate the required size of equipment. The intelligent
HVAC object will then adjust to the correct sizes,
automatically!

IFC 2.0 1999 4 — IFC
R2.0
IFC 2.0
IFC R2
1)
2 3
4) 39)
3b) 30)

IFC R2 will add the following object types to those from
R1.5:
Cross industry - congraints (design, code, budget),
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networks, library links over internet

Architectural design - curtain walls, roofs, stairs, ramps,
restrooms, elevators, escaators,

cabinets, counters, accessories

HVAC design - Ducting and piping systems, therma load
caculations

Construction Management - more cost types, work planning
& scheduling

Fecilities management - workstation furniture, pane
systems, occupants, asset info

Building codes checking - for energy code, escape from fire
& handicapped access

IFC R2 R15

What is coming in IFC Rel . ly 2 - IFC
R3.0 will bring the most significant extensions yet - adding
many of the primary building systems such as structural,
electrical and lighting. Software supporting IFC R3.0
should be shipping early in the year 2001.

In fact, two of the important "domain projects’ for R3.0 are
being led in Japan. The first of these is CM-2 project,
This project defines
the planning and congtruction of things like scaffolding,

cdled "Temporary Facility Planning.”

cranes and formwork. This project is led by Mr. Shinji
Tamura of SUMITOMO CEMENT Computer Systems Co.,
Ltd. The second IFC R3.0 project being led in Japan is
ST-2, caled "Reinforced Concrete Structures' (including
foundations). It defines the IFC object needed to define

such building structures.  This project is being led by Mrs.
- I
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Ayako Yasaka of Kgjima Corporation.
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IFC 3.0 2000 7 -
IFC R3.0

IFC R3.0 2001

R3.0 2

CM-2

RC ST-2

One example of new intelligent objects coming in IFC R3
are the reinforced concrete (RC) objects coming from ST-2.
Aswith the HVAC networks in R2, these objects will know
how they are connected and supporting structura loads.
New software using these IFC objects will alow structural
designersto 1) design the RC frame, 2) assign live and dead
load areas and 3) "size the structural members’, which will
43) cdculate the structural |oads (gravity, wind, earthquake),
4b) cdculate the resulting loads on each structura member,
4c) caculate the required structural member sizes. The
intelligent RC structural member objects will then adjust to
the correct sizes, automaticaly!

IFCR3
ST- RC
R2
1)
2) 3)
439)
4b) 4¢)
RC

[
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IFC R3 will add the following object types to those from
R1.5and R2:

Cross industry - links to web based libraries, links from
documents, material performance characterigtics
Architectural design - site design, capture of design intent,
escape route planning

Building services - dectrica, lighting, plumbing and
control systems

Congtruction temporary
(scaffolding, cranes, lifting devices,_shoring), cost planning,
detailed construction scheduling

Fecilities management - maintenance, building automation

Management - fecilities

systems

Building codes checking - performance based energy code
checking (since we will be able to smulate therma
performance of the building, using the IFC model)

IFC R3 R1L5 R2

web

What does this mean for you -- how can you benefit from
IFC?  The trangition to intelligent model based software

will not happen over night. It will take some time and it
must be done gradually, over many projects. However, you
will begin to see some benefits immediately.  With new
IFC model based software, you will be able to capture your
design idea in an intdligent model (not just drawings).
Such an intelligent IFC model will include design data that
can be used with other software.
valuable to the building owner than drawings.

It will be much more

Because of the object oriented nature, once you
begin to develop such IFC model files for your projects,



you too will be able to use andysis software that can

Japan Chapter

directly understand these models (see examples above for
R2 and R3). Analysis software for therma performance
smulation, structural analysis, cost estimating, building
code checking and much, much more.

- IFC

IFC

R2 R3
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The new age of IFC model based software is gpproaching.
Building designers, construction companies and facilities
managers around the world are eager for the improved
quality and cost savings that it will bring. Companies that
are effective in the use of IFC intelligent model based
software will be the ones to expand their businesses as we
begin the new century.
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